TRAIL regulates collagen production through HSF1-dependent Hsp47 expression in activated hepatic stellate cells.
Hsp47 is a collagen-specific molecular chaperone, whose activity has been implicated in liver fibrosis. In this study, we showed that TRAIL treatment inhibited Hsp47 expression in dose- and time-dependent manners, subsequently leading to the decrease of collagen production in activated human hepatic stellate LX-2 cells. Overexpression of Hsp47 in LX-2 cells acquired resistance for TRAIL-induced collagen reduction and conversely, siRNA suppression of Hsp47 enhanced the decrease of collagen production due to TRAIL treatment. Moreover, we found that Hsp47 expression was under the transcriptional control of heat shock factor (HSF) 1 which is highly located on nucleus in activated human hepatic stellate LX-2 cells. Treatment of LX-2 cells with TRAIL decreased the active trimer formation of HSF1, increased the dephosphorylation of HSF1 (Ser(230)), and enhanced the translocation of HSF1 into cytosol. The accumulated HSF1 in cytosol led to downregulation of Hsp47 expression, resulting in the reduction of collagen production. Consistently, HSF1 silencing by siRNA prevented Hsp47 induction and subsequent collagen production, whereas overexpression of HSF1 restored the expression level of Hsp47 as well as collagen production in response to TRAIL treatment in LX-2 cells. Taken together, our data suggested that TRAIL induced HSF1 inactivation, consequently leading to the suppression of Hsp47-dependent collagen production in activated human hepatic stellate cells. Therefore, this study suggests that TRAIL may be an effective strategy for antifibrotic therapy in liver fibrosis.